basis to provide training on appropriate identification and referral of organ donors. Potential organ donors are usually admitted to ICUs. After completion of brain stem death (BSD) tests by two qualified doctors, the potential donor should be referred to the OTC on call by the primary doctor, or the critical care professional nurses (CCPNs) after liaison with the primary doctor. In the absence of a national policy in hospitals on the identification and referral of organ donors to OTCs, this routine of referral was established by active communication with all role players (doctors and CCPNs). SA studies recommend that protocols and policies regarding the organ donation process should be implemented to ensure a formal, unified referral process. [6, 11] The success of organ donation depends on a robust identification and referral process, the key role of the intensivists, the importance of protocols and excellent communication between the CCPNs and the procurement team. [3] [4] [5] CCPNs experience uncertainty, insecurity and a lack of clarity regarding their roles in organ donation; therefore a nationally endorsed protocol could solve this problem. [11] [12] [13] International studies have reported barriers or challenges to donor identification and the donation process, [14] [15] [16] which include unfamiliarity with BSD diagnosis and the donor process, and inadequate training in stressful experiences such as discussing BSD and organ donation with donor families. [15] A Polish study concluded that poor physician communication and skills and fears about the procurement process may have affected involvement in organ procurement practice, with formal BSD diagnoses not being made by 41% of physicians owing to a lack of experience. [15] Many missed opportunities for identification of organ donors have been linked to behaviours of healthcare professionals. [6, 14, 15, 17] Floden et al. [16] reported that 39% of CCPNs had experienced occasions where the subject of organ donation was never raised with the families of BSD patients. Nair [13] suggested that primary doctors managing brain dead patients do not want to be forced to contact OTCs.
An SA study suggested that CCPNs were also not aware of international extended selection criteria, for example that HIV-positive donors can donate organs to HIV-positive recipients, in order to increase the organ donor pool. [18] This lack of knowledge among nurses and other healthcare professionals about the organ donor process is experienced worldwide. [7, 12, 19] The objective of this study was therefore to describe the knowledge and views of CCPNs on the early identification and referral of organ donors, and the impact of a PowerPoint (Microsoft, USA)-facilitated training intervention on knowledge scores.
Methods

Ethical considerations
Ethical approval (ref. no. 0-2015-0012) for in-house research was obtained from the research ethics committee of the private hospital group in which the study was conducted. Permission to undertake the study was obtained from the hospital managers, nursing and unit managers of the participating hospitals. The participants consented in writing to informed, anonymous and voluntary participation. The raw data were only available to the researchers, and kept in a secure place. The final in-house study was presented to and approved by the research ethics committee of the hospital group.
Research setting
The present study was conducted in seven ICUs (two medical, two surgical and three general) of five private hospitals in the Cape Peninsula. Biographical data are discussed under the data collection instrument.
Study design
A mixed-method, experimental, exploratory, descriptive design was followed to determine the knowledge and views of the CCPNs regarding the early identification and referral of organ donors. The mixed method comprised both quantitative and qualitative components to afford a method of triangulation, which has the potential to strengthen the rigour and enrich the findings of the study. [20, 21] 
Population
The total population (N=218) included male and female CCPNs, both permanent and regular agency, on the duty registers of the seven ICUs.
Sample
The participant sample comprised 173 CCPNs from 7 ICUs in 5 private hospitals. Permanent and regular agency CCPNs who were interested in the study and the PowerPoint training intervention were eligible for inclusion in the study. Enrolled nurses and enrolled auxiliary nurses were excluded.
Sampling
Non-probability purposive sampling was used to select the potential participants. [20, 22] Not every element of a population has an opportunity to be selected for the study; thus the sample representativeness is decreased. [20, 22] Purposive sampling, often used in nursing research, is also called selective sampling, as the researcher consciously selects certain subjects. [20] Participation in the study was voluntary, and informed consent was obtained from all participants.
Data collection instrument
The researchers developed a data collection instrument appropriate for the SA organ donation context. The biographical data comprised participant age, whether they were permanent or agency staff, night or day staff, male or female and the hospital that they worked at. The researchers did not distinguish between ICU-trained and ICUexperienced CCPNs.
Eleven multiple choice questions were asked in the quantitative section of the data collection instrument. In the post tests, three open-ended questions were included in the qualitative section in order to obtain a richer description of CCPNs' views and experiences regarding the process of early identification and referral of organ donors. [20, 22] The multiple choice questions comprised 11 items with between 2 and 6 alternatives. [20, 23] It was clearly stipulated on the data collection instrument, and communicated verbally to the participants, that more than one alternative could be correct. The objective scoring of multiple choice items was chosen in order to avoid scorer inconsistency. [20, 23] In the quantitative section, the following domains were included in the multiple choice questions: • identification of potential donors (questions 1 and 2) 
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The qualitative section comprised three open-ended questions (questions 12 -14) on the CCPNs' experiences in the organ donor process. These questions asked what was experienced as the most difficult or stressful part of organ donor management, what problems were experienced with the organ donor process and what could be done to improve the donor programme.
Validity
Face validity is a cursory review to verify that the data collection instrument measures the desired content. [20, 22] Content validity refers to an in-depth evaluation of the extent to which the data collection instrument accurately reflects the concept being examined. [20, 22] The data collection instrument was developed to measure the knowledge (quantitative section) and to describe the views (qualitative section) of CCPNs in ICUs on the early identification and referral of organ donors. A pilot study was not done, but both aspects of validity were established through review of the data collection instrument and the PowerPoint training intervention by two independent experts, namely an OTC with 20 years' experience in organ transplantation, and the research project manager of the private hospital group. Recommended changes were made by the researchers, whereupon the experts repeated the in-depth review.
Reliability
Reliability was improved by distributing the same instrument to all participants and by keeping the questions simple. During the completion of the data collection instruments by the CCPNs, the researchers were present to clarify any ambiguity. [20, 22] The internal consistency of the pre-test and post-test data collection instruments was determined using Cronbach's a coefficient by an independent person with statistical expertise.
Qualitative data
In order to enhance rigour and ensure trustworthiness of the qualitative component of this study, the researchers followed specific selfauditing steps (Table 1) , compiled from the recommendations of other researchers. [20, [24] [25] [26] [27] 
Trustworthiness
The criteria for trustworthiness below were applied to the qualitative section of the questionnaire results. [24] [25] [26] [27] Credibility Familiarity: Early familiarity was established with the population, as monthly training was done on various topics of organ donation in the 7 ICUs of the 5 private hospitals where the study was conducted. [24, 27] Experience: Both researchers are ICU qualified nurses, and have extensive experience as OTCs.
Consent: The participants signed the consent and declaration voluntarily. They considered participation in the study as advantageous to them, as a form of in-service training, and they were interested in the topic of organ donation.
Researcher debriefing: The methods of the study were frequently discussed with an experienced OTC, as well as with the research project manager within the private hospital group. This contributed to the researchers' ability to keep perspective and widen their vision on the study. [25, 26] Validity: Appropriateness of the tools, processes and data enhance the quality and trustworthiness of qualitative research results. [27] Validity in this study was enhanced by using a mixed method to collect both quantitative and qualitative data on the same topic components, to afford a method of triangulation. This merged different perspectives, thus improving clarity of the data. [20, 22] The two researchers worked together on the systematic manual coding of the data to provide a clearer understanding of the problem. The self-auditing check-list (Table 1 ) assisted in enhancing the appropriateness/validity of the analysis process. [26, 27] 
Transferability
Other OTCs may apply the same qualitative questions to the ICUs where they perform training. They can judge transferability by the thick descriptions of the participants' responses. [24, 27] 
Dependability
The researchers ensured that the qualitative research process was logical, traceable and clearly documented to establish reliability. [25, 26] [24] [25] [26] [27] Process: • Obtain hospital managers' approval for study. • Obtain ethical approval. • Have discussions with unit managers to conduct survey and to be accommodated in the ICUs for pre tests, PowerPoint training intervention and post tests. 
Table 1. Self-auditing check-list in qualitative research
Confirmability
Confirmability involves establishing that the findings are based on participants' responses instead of the researcher's own preconceptions and biases, thus maintaining researcher objectivity. [20, 24] 
PowerPoint training intervention
The training intervention was developed using an MS PowerPoint format. Sixteen informative slides were developed by the researchers regarding early identification and referral of potential organ donors. The main topics discussed in the slides were developed from the questionnaire (available at https://http://sajcc.org.za/public/sup/ sajcc_370_survey.docx). The content was derived from two online courses on the organ donation process that were completed by both researchers. [28, 29] The two researchers, who presented the training, utilised the PowerPoint training intervention in the ICUs, with between one and five participants at a time.
Data collection
Data were collected from May 2017 to July 2017. Both day and night shifts were included. After the participants had completed the pre-test questionnaire, the PowerPoint training intervention was presented by the researchers, and short discussions in the form of question time were held afterwards in relation to the training intervention. The data collection instrument (post test; the same 11 qualitative questions as in the pre test, with three additional qualitative questions) was then completed immediately after the PowerPoint training intervention. The anonymous data collection instruments were deposited in a sealed box and locked in the researchers' office.
Data analysis
The reliability of the data collection instrument (both pre and post the PowerPoint training intervention) was analysed using Cronbach's a statistic, which evaluates the internal consistency of data collection instrument items. A Cronbach's a of ≥0.7 was considered acceptable. [20, 22] The quantitative raw data were manually captured from the data collection instruments by one researcher (LP) on an Excel (Microsoft, USA) spreadsheet, with the second researcher (LH) performing data verification and entry checks.
Continuous data (data collection instrument scores) were tested for normality, and are presented as median (interquartile range (IQR)), as appropriate for nonparametric variables. The change in score from pre to post intervention was analysed using repeated analysis of variance (Anova) measures, and the effect of the participant's institution was evaluated using a two-way (between and within-group) Anova. A significance level of p<0.05 was considered statistically significant.
The data analysis for the qualitative responses occurred in three stages: description; analysis; and interpretation. The researchers read the answers to the open-ended questions several times to get a sense of the whole, and subsequently the data underwent coding and thematic analysis. [20, 22] 
Results
Data collection instrument reliability
Cronbach's a on the pre-test data collection instrument was 0.76, and the post-test a was 0.71, indicating acceptable internal consistency/ reliability of the pre and post tests. [20, 22] 
Population, sample and response rate
Pre-test questionnaires were made available to the total population of CCPNs (N=218), with a response rate of 173 (79.4%), giving a 3% margin of error at a 95% confidence interval. The 173 CCPNs who completed the questionnaire gave informed consent, completed the training intervention and were included in the final study sample.
Demographic characteristics
Of the 173 participants, 90% (n=156) were female and 10% (n=17) male; 58% (n=101) were on day duty and 42% (n=72) on night duty; 82% (n=141) were permanent and 18% (n=32) agency staff. The majority of nurses, 34% (n=59), were between 36 and 45 years old.
Quantitative data collection instrument responses
Participants overall scored a median (IQR) of 60% (48.0 -76.0) before the intervention, and 96.0% (88.0 -96.0) following (p<0.0001) ( Table 2) , with no difference in scores or change of scores among individual hospital sites (p=0.7). Data were not normally distributed, and therefore are correctly expressed as median (IQR).
The percentage of incorrect individual answers pre and post intervention are presented in Fig. 1 . The worst-scoring baseline questions were those related to donor selection and brain death criteria. There was a marked improvement in scores for all questions (1 -10) following the PowerPoint training intervention (Fig. 1 ).
Qualitative section
Question 12 on the difficult/stressful aspects of organ donor management was answered by 62% (n=108) of the participants.
Question 13 (problems experienced in the organ donor process) and question 14 (recommendations) in the qualitative section were both answered by 86 participants (50%).
In the qualitative section, three main themes were selected from the answers to the three open-ended questions.
Theme 1: The organ donor process is stressful
In question 12, 100% (n=108) of participants reported that they experienced stress in dealing with the donor's family, managing the donor and convincing 'resistant doctors' to refer the brain dead patient to the OTCs. The participants commented that the following caused them stress while dealing with the donor families: 'comforting the family'; 'some relatives are rude'; 'I get too emotional'; 'angry, aggressive family'; 'not enough time to deal with the family'; 'the emotions, and comforting the family'; 'the whole process is stressful'; and 'approaching the family of RESEARCH a potential donor' . Other stressors identified, which related to dealing with the brain dead patient's family, include the following: 'it is stressful dealing with the family'; 'stressful to comfort them [the family] and at times unable to inform them about the truth [patient being brain dead]'; 'it is stressful managing/ nursing the deceased donor'' 'to explain to the family why the patient is maintained on ventilation although brain dead'; 'poor cascade of communication with the doctors'; 'family's acceptance of the patient's brain dead status meaning death'; and 'management of family, very emotional' . A total of 33% (n=28) of the participants reported in Question 13 that nursing and managing the brain stem dead donor caused them stress: 'there is lots to be done, doing all the paperwork, managing the electrolytes and the family'; 'patient and whole process is stressful'; 'trying to keep organs well perfused'; and 'knowing that the donor is actually dead' .
The participants responded that doctors were also a source of stress in the early identification of organ donors: 'doctors not keen and open to organ donation'; 'when doctors give orders other than those of the OTCs'; [to] 'convince doctor that patient is a potential donor'; and difficulties 'getting doctors involved' .
Theme 2: Inadequate collaboration between doctors and nurses
In question 13, 34% (n=29) of participants replied that some doctors contribute to problems (also termed barriers or challenges in international studies), by not identifying and referring potential organ donors. The CCPNs stated that 'some doctors are not encouraging the programme'; 'doctors [are] not always approachable' , 'resistant doctors cause stress'; 'some doctors [are] not keen' to refer the potential organ donor; 'educate the doctors'; 'doctors [are] not committed to the process'; and 'approaching the doctors' causes problems and stress.
Theme 3: The need for a national organ donation policy and further training of CCPNs and doctors
Eight (9%) participants recommended in question 14 that a national protocol or policy would contribute to improved referral of potential organ donors. The participants referred to: 'lack of protocol'; 'a policy to be in place'; 'a policy is required'; 'get a policy'; and 'a policy will make referral easier. ' The CCPNs responded in question 14 with recommendations for the organ donor process that: they 'need training -[do] not [get] enough exposure'; they need 'in-service training every 6 months'; the 'presentation was done excellently, but [they] need regular training'; and there is a need to 'educate doctors' on the early referral of organ donors.
Discussion
This was the first SA study to use mixed methods to investigate the level of knowledge and views of CCPNs relating to early identification and referral of organ donors.
Demographic data
The study was strengthened by sampling interested CCPNs on all four shifts in the ICUs, on day and night duty, including both permanent and regular agency CCPNs. This resulted in a high response rate of 79% (n=173/218), and ensured that the sample adequately reflected the population.
Quantitative section
Prior to the PowerPoint training intervention, there was a median gap in knowledge of 40% related to the early identification, referral and management of organ donors. After the intervention, there was a median overall improvement of 36% (from 60 -96) in knowledge scores (Table 2) , with marked improvements in the domains identified as having poor knowledge at baseline (Fig. 1) ; however, areas needing further training were identified, as discussed below.
Ongoing training required
It was of concern that the CCPNs did not score well even after the PowerPoint training intervention in the post-test questions pertaining to the identification of a potential organ donor (question 1), and the criteria for declaring a patient brain stem dead (question 8), as reflected in Fig. 1 . This identifies a need for further training in these areas. International studies support the need for ongoing training in the organ donor process. [8, 9, 15, 16] Ongoing training is required regarding the organ donor process in the light of CCPNs' working shifts, and the frequent rotation of CCPNs in ICUs. Currently the OTCs visit the ICUs on a monthly basis to share information and new research, and to perform training on the organ donor process.
When to call the OTC
The best scores were obtained by the participants in questions 2, 4 and 5 (Fig. 1) . In question 5, a total of 96% (n=166) of the CCPNs knew in the post test when to contact the OTCs. However, a number of problems (internationally also called barriers or challenges [15, 16] ) were identified by the participants in the openended, qualitative questions, which prevented them from referring potential organ donors to the OTCs. Naidoo et al. [6] state that national standardisation, with a policy and training opportunities for all relevant stakeholders in the organ donor process, are essential for referral of potential organ donors.
Extended selection criteria
A remarkable improvement in knowledge was noted following the PowerPoint training intervention for the question on HIV-positive brain stem dead patients being able to donate to HIV-infected recipients, an extended criterion for HIV-positive organ donors. This is an important area in the SA context, given the high prevalence of HIV infection in our population. [18] 
Legal and ethical aspects
Ongoing training regarding the ethical aspects involved in the organ donor process was identified as required, as 27% (n=47) of participants were incorrect after the PowerPoint training intervention. There are many guiding and controlling conditions for organ donation contained in Chapter 8 of the National Health Act No. 61 of 2003. [30] It is, for example, crucial for the CCPNs to know that the donor family may revoke consent at any stage during the process of organ donation, and that the BSD tests should not be done while the patient is under sedation, or for 12 hours after a sedation infusion is discontinued. [30] 
Qualitative section
In question 12, on the difficult/stressful aspects of organ donor management, all participants (100%) alluded to the stress they experience in dealing with the families of donor patients, the management of the donor and the reluctance of doctors to refer the potential donors to the OTCs.
Questions 13 and 14 were answered by only 50% of the participants. This was probably owing to the fact that not all CCPN participants had previously nursed organ donors in ICU, and were therefore unable to express opinions or describe experiences. Those who responded to these questions provided valuable information that could improve the organ donor process.
The three recurring main themes derived from these qualitative questions after exploration of the answers are discussed below.
Theme 1: Stress in the donor process
In answer to the question on difficult/stressful situations in the donor process (question 12), the participants reported experiencing stress in response to the administrative load of the organ donation process, the clinical management of the donor and dealing with the family of the donor. The stress related to the donor families was twofold: they can be demanding regarding information and patient care, and intense emotions are involved pertaining to the death of a family member. The critical care staff and the OTCs must form a strong team to optimally facilitate the questions and the grief of the family, to relieve the emotional burden on the CCPNs. [16, 32] Managing the families of organ donors is emotionally and psychologically challenging, and increases the demands on an already stretched team. [15, 16] A total of 90% of participants responded in question 11 that the OTCs should perform reflection and debriefing sessions with the CCPNs after an organ donation process. The function of debriefing is to identify aspects of team performance that went well, and those that did not, and to determine opportunities for improvement of the process. [32, 33] Reflection and debriefing sessions with the healthcare professionals involved should be routinely conducted during and after procurement of organs. [16, 32, 33] 
Theme 2: Inadequate collaboration between CCPNs and doctors
The vast majority (96%) of the CCPNs knew in the post test when to contact the OTCs (question 5, quantitative section). Interestingly, however, although no questions were posed specifically related to the referring doctors in either the quantitative or qualitative sections of the data collection instrument, communication/collaboration with referring doctors was identified as a major barrier to the organ donation referral process. Slabbert and Venter [12] suggest that the general attitude of SA physicians is that the living have a higher priority than end-of-life patients; therefore bed availability is more important than referring an organ donor.
Researchers have also alluded to the problem that doctors at the bedside often close the case of the potential organ donor to avoid the long donor procedure. [3, [13] [14] [15] It is argued [12, 15] that physicians cannot avoid death management in their daily activities, but it is possible to avoid the purported extra work involved in organ donation by not referring the brain dead patient as an organ donor. A possible solution would be to simultaneously educate the doctors and implement the policy regarding organ donor referral. [14] [15] [16] Some physicians, according to a Dutch study, may give relatives the impression that they have to make a rapid decision regarding organ donation, which does not reflect best practice and could lead to organ donor consent being lost. [34] Communication among the intensivist, the CCPNs in the ICUs and the OTCs needs to improve, and it is suggested that the key role of the intensivist in the organ donation process be optimised. [3] 
Theme 3: The need for a national organ donation policy, and further training
It was concluded by a small number of the participants in the present study, and has been underpinned by other studies, [6, 11] that owing to the lack of a nationally endorsed protocol or policy on organ donor referral, CCPNs are reluctant to refer organ donors independently from the doctors, as they fear reprisal and the burden of caring for a mechanically ventilated donor. [16] The need for a national policy has been previously raised in SA, but at that time (2017) the SA Medical Association chairperson declared that doctors must first be educated prior to enforcing a policy. [13] Currently in SA it is argued that a routine legislated donor referral policy should be followed by all hospitals. [6, 11, 12] Martin-Loeches et al. [3] concluded that clinical protocols are important for an improved multidisciplinary approach to organ donation. There are many accessible examples of such policies. [5, 35] Participants in our study spontaneously recommended that increased in-service training should be performed for early identification and referral of organ donors, to promote the organ donation programme. The three OTCs from the private sector in the Cape Peninsula are committed to monthly training visits to the ICUs and emergency departments of 32 hospitals on the Cape Peninsula and in the nonurban areas of the Western Cape Province. The importance of ongoing staff training in the organ donor process is supported by national and international researchers. [7, 8, 11, 16] There was potential for the introduction of researcher bias in the qualitative section; however, we adhered to the self-auditing checklist (Table 1) , and consulted frequently with experts to improve objectivity. [20, 22] In retrospect, we had made the assumption that the lack of knowledge among CCPNs was a contributing factor for the low RESEARCH referral rate of brain dead patients as organ donors, and this may have introduced bias. The study results in the qualitative section, however, suggested more intricate challenges and barriers. The CCPNs alluded to stress in dealing with the donor family, and doctors' negative attitudes toward referral of potential donors to the OTCs.
Strengths and limitations
The data collection instrument for this study was compiled by the researchers, as a validated tool was not available in the SA context. This data collection instrument can be used by other OTCs in SA. However, although attempts were made to ensure content and face validity, and the data collection instrument had a high level of internal consistency, the lack of formal validation and reliability testing is a limitation of this study.
The study is further limited by only having sampled five hospitals within one hospital group, which may limit the external validity and generalisability of the study. The study was, however, strengthened by the very high response rate to the survey, and the high level of attendance at the PowerPoint training interventions.
The study was also limited by testing participants before and soon after the PowerPoint training intervention, and it is not known whether there was retention of knowledge in the longer term -this requires further investigation. There is much argument about performing the post test immediately after any PowerPoint training intervention; [36, 37] however, this immediate post-test was a practical solution owing to time constraints and the logistical problems of sampling the same staff members again for post tests after a month in an environment of shift work. In the present study, no attrition of participants occurred in the post test that was applied immediately after the PowerPoint training intervention, in contrast to a Botswana nursing study [37] that concluded a reduction in participants from 154 to 85 in a post test 6-months after the initial test.
Although there was a reduced response rate to questions 13 and 14 in the qualitative section, it is of note that the CCPNs who completed that section had mostly managed an organ donor case, and therefore reported on first-hand experiences. The qualitative section supplemented the quantitative section in triangulation, and thus highlighted barriers (problems, challenges) that we would not otherwise have been aware of. These problems/barriers comprised stress experienced by the CCPNs, the need for a policy and the lack of collaboration between doctors and CCPNs in the donor referral process, as underpinned by other research studies. [6, [14] [15] [16] Unfortunately, data were not collected on whether respondents were ICU trained or not, or if they had managed an organ donor in ICU before, and these two aspects should be added to the demographic data on the data collection instrument for future research.
Owing to time constraints in the ICUs, no in-depth interviews were completed with the participants. However, the results of the three qualitative questions on the data collection instrument added valuable information to the study in emphasising aspects that the researchers did not anticipate, for example, the stress experienced in managing the donor and the family, inadequate collaboration between CCPNs and doctors and the need for a policy on the organ donor process. Further qualitative research using interviews is recommended to confirm and further explore the findings of this study.
Conclusion
It is recommended that this data collection instrument and PowerPoint training intervention be utilised by OTCs for further research and training of CCPNs in all hospital groups, considering the improvement in knowledge demonstrated after a single such intervention. The need for ongoing training and the long-term retention of the knowledge gained requires further research.
Although the majority of CCPNs in the present study knew when to refer a potential organ donor to the OTCs, several barriers were identified that prevented them from doing so in practice. These barriers included the perception that caring for the donor and his or her family is arduous and stressful; therefore, support by the OTCs during donor management and staff debriefing after the donor process is extremely important. The CCPNs experienced stress due to the lack of a common policy to guide the donor process. The drafting of a nationally endorsed policy on the early identification and referral of organ donors is strongly recommended.
Many missed opportunities for the identification of organ donors have been linked to the behaviour and attitudes of healthcare professionals. The success of the organ donor process greatly depends on the early identification and referral of brain dead patients in ICUs, and therefore collaboration between the CCPNs, physicians and surgeons and OTCs is of utmost importance, to streamline referrals. Most of the CCPNs knew when they should refer the potential organ donor, but were concerned about the reluctance of doctors to refer the potential donors to the OTCs. Inadequate collaboration between doctors and nurses was spontaneously identified by respondents as a major barrier in the organ donation process. Further research is recommended to determine how to overcome these barriers, as optimal team communication and interrelations are of utmost importance in the organ donor process.
